overhang was filled with Klenow. 38. S. M. Beverley and C. E. Clayton, in Protocols in Molecular Parasitology, J. E. Hyde, Ed. (Humana, Totowa, NJ, 1993), pp. 333-348. 39. A targeting segment of pHD404 (black box in Fig. 3) corresponding to the region upstream of the PARP promoter was generated by polymerase chain reaction (PCR) with cloned PARP A locus DNA as the template and the primers TACGGTACCGCGGCCG-CMCAAAGGCTGACTGCACCT and TACGAGCT-UTTTCAGACTTCTTCGATGCC ( (10 gg/ml), phleomycin was added to a final concentration of 5 jig/mI, and trypanosomes were diluted serially in microtitre plates. 42. This fragment was generated by PCR by using a cloned fragment from the rRNA locus intergenic region as template (28) Table 1 summarizes the interspecific differences at this region, which were then used to construct a parsimony tree of these sequences ( Fig. 1 ). These Y chromosome sequences yielded a completely unambiguous shortestlength tree ( Fig. 1 ) uniting the human and chimpanzee sequences on the basis of two synapomorphic changes (10).
The interspecific data predict a level of Y chromosome polymorphism in Homo sapiens, assuming clock-like behavior of these sequences. The divergences listed in Table 1 correspond to an approximate mean mutation fixation rate of 0.135% per million years (My) of elapsed time along a single branch for this intron (11). Given the total human intron sequence examined in this study (28,000 bp), we would expect 19.5 segregating sites if human lineages were to trace back 500,000 years on average. If the origin of modem Homo sapiens is more recent (on the order of 150,000 years), the expectation for segregating sites declines to 5.5. There are three general classes of explanation for the lack of variation of a chromosomal region: purifying selection, chance absence of segregating sites, or recent common ancestry. The interspecific comparisons mentioned previously rule out a selectively mediated global conservation of the intron sequence. Could the sampling variation in the distribution of polymorphic sites among individuals produce the observed monomor- ancestral Y lineage cannot be determined from these data, the age of that lineage does lend support to the hypothesis of a recent, single origin of modem Homo sapiens, and one of our estimates (270,000 years) is congruent with the estimated age of the ancestral mitochondrial DNA lineage (17) .
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